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CALL DURATION ALERT 

FIELD OF THE INVENTION 
The present invention relates generally to techniques for servicing contacts in 
5 customer contact centers and specifically to techniques for monitoring a duration of servicing 

of a customer contact. 

BACKGROUND OF THE INVENTION 
In customer contact systems or use centers, calls incoming to a call center are 

10 answered and handled by a plurality of agents. The system automatically distributes and 

connects incoming calls to whatever agents are suited to handle the calls and are free, i.e., 
not handling other calls at the moment. As used herein, a "call" or "contact" refers to any 
mode or type of contact between two entities, including without limitation voice calls, VoIP, 
text-chat, e-mail, instant messages, fax, electronic documents, webforms, voice messages, 

15 and video calls, to name but a few. 

A system frequently becomes overloaded when no suitable agents are available to 
handle calls when the calls come in. The calls are placed in different queues based upon 
some pre-established criteria and are placed in each queue in the order of their arrival and/or 
priority. When a call center is overloaded, it is desirable, for purposes of customer 

20 satisfaction, to service the enqueued contacts as quickly as possible to minimize the wait 

time for enqueued calls waiting to be serviced. Many call centers have predetermined goals 
setting forth the desired maximum time in which to service a call. 
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To implement call center service goals, agent performance is typically monitored 
historically and in real time by call center administrators and supervisors. Statistic servers 
or stat-servers typically collect historical information regarding call center performance and 
goal compliance. Additionally, supervisors monitor in real-time the servicing of calls by 
5 agents. The supervisor typically is notified visually or audibly of the duration of servicing 

of a call by a specific agent when the duration exceeds a determined period. When the 
supervisor is notified, the supervisor can query the agent to determine if he or she requires 
help to wrap-up the call. 

Because agents are commonly evaluated based, at least in part, on the average time 
10 required by the agent to service calls during a selected evaluation period, it is desirable for 

the agents to be made aware of this criterion before a supervisor evaluation so that the agent 
may address any performance deficiency and provide better service to customers. 



SUMMARY OF THE INVENTION 

15 These and other problems are addressed by the present invention. The present 

invention is directed generally to an architecture for tracking the duration of the time required 
by an agent to service real-time and/or non-real-time contacts and continuously or 
periodically notifying the agent of the tracked duration. As used herein, real-time contacts 
refer to contacts in which the contacting entity or customer is present during the waiting (or 

20 queuing) period and can choose to abandon or disconnect the contact if the call is not 

serviced within an acceptable period. Common examples include voice calls, VoIP, text- 
chat, instant messages, video calls, and the like. Non-real-time contacts refer to contacts in 
which the contacting entity or customer is unable to abandon or disconnect the contact. 
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Common examples include e-mail, fax, electronic or paper documents, webform 
submissions, voice messages, and the like. 

In one embodiment, a method is provided for servicing a contact that includes the 
steps of: 

5 (a) receiving, in a contact center, a contact from a customer; 

(b) directing the contact to a human agent associated with the contact center for 
servicing; 

(c) tracking a service time required by the human agent to service the contact; and 

(d) notifying the agent of the tracked service time. 

1 0 The method provides direct notification to the agent of their compliance with contact center 

service goals while the agent is servicing the current contact. The method can therefore 
provide higher levels of agent performance, compliance with contact center goals, and 
customer satisfaction. 

In one configuration, the agent is notified of the tracked service time, when the 

15 service time equals and/or exceeds a selected first threshold. In this configuration, the agent 

is generally only periodically notified of the service time to avoid unnecessarily distracting 
the agent while servicing a contact. The agent is typically notified that the selected first 
threshold has been equaled and/or exceeded. The selected first threshold can be administered 
or agent configurable and is commonly associated with a customer service goal (or agent 

20 performance criterion) of the contact center. 

A number of differing thresholds can be used depending on the application. The first 
threshold can be agent configured as a warning that a maximum desirable service time is 
approaching. The second threshold can be the maximum desirable service time. 
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The timer tracking the service time can be started upon the occurrence of a number 
of differing events. For example, the timer can be started when the contact is received by a 
communication device associated with the human agent (e.g., when the call is ringing on the 
agent's phone, when the email received notification is displayed on the agent's monitor, when 
5 an instant message pops up on the agent's monitor, etc.), when the contact is directed to the 

agent {e.g., when the call state changes, when the transfer request is sent, etc.), when the 
contact is answered by the human agent (e.g., an off-hook signal is received by the contact 
center from the agent's phone, an initial audible voice signal is detected on the 
communication path between the agent and customer, the agent opens up an email, etc.); and 
1 0 when the contact is displayed graphically on a computational component associated with the 

agent. 

The notifying step can be performed in a number of different ways. For example, the 
agent notification can be performed by graphically displaying a message on a computational 
component associated with the agent; playing a zip tone in the agent's communication device; 

15 providing an audible voice warning on the agent's communication device; and illuminating 

a warning light visible to the agent. 

The notification content can convey not only the time duration or service time of the 
current contact but also the implications of the duration and/or recommended actions to be 
performed by the agent. For example, the voice or text message in the notification can 

20 request the agent to wrap up the call, ask if the agent requires the assistance of another 
contact center resource, such as the agent's supervisor, in servicing the contact, inform the 
agent that the service goal of the contact center is not being complied with, etc. 
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The above-described embodiments and configurations are neither complete nor 
exhaustive. As will be appreciated, other embodiments of the invention are possible 
utilizing, alone or in combination, one or more of the features set forth above or described 
in detail below. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a block diagram of a contact center that includes an illustrative embodiment 
of the invention; and 

Fig. 2 is a flow diagram of the operation of the contact monitor according to an 
10 illustrative embodiment of the present invention. 

DETAILED DESCRIPTION 
Fig. 1 shows an illustrative embodiment of the present invention. A contact center 
comprises a central server 10 (such as a modified version of the Definity™, MultiVantage™, 
1 5 Service Manager™, and CRM Central 2000 Server™ of Avaya, Inc.), a set of data stores or 

databases 12 containing contact or customer related information and other information that 
can enhance the value and efficiency of the contact, and a plurality of servers, namely a fax 
server 24, a web server 20, an email server 16, and other servers 13, a private branch 
exchange PBX 28 (or private automatic exchange PAX), a plurality of working agents 14 
20 operating computer work stations, such as personal computers, and/or telephones or other 

type of voice communications equipment, all interconnected by a local area network LAN 
(or wide area network WAN) 36. The fax server 24, web server 20 and email server 16 are 
connected via communication connections 40 to an internet and/or intranet 44. The other 
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servers 13 can be connected via optional communication lines 22, 32 to the PBX 28 and/or 
internet or intranet 44. As will appreciated, other servers 1 3 could include a scanner (which 
is normally not connected to the PBX 28 or internet or intranet 44), interactive voice 
recognition IVR software, VoIP software, video call software, voice messaging software, 
5 an IP voice server, and the like. The PBX 28 is connected via a plurality of trunks 1 8 to the 

public switch telecommunication network PSTN 48 and to the fax server 24 and telephones 
of the agents 14. As will be appreciated, faxes can be received via the PSTN 48 or via the 
internet or intranet 44 by means of a suitably equipped personal computer. The PBX 28, fax 
server 24, email server 16, web server 20, and database 12 are conventional. 
1 0 In the architecture of Fig. 1 when the central server 1 0 forwards a voice contact to an 

agent, the central server 10 also forwards information from databases 12 to the agent's 
computer work station for viewing (such as by a pop-up display) to permit the agent to better 
serve the customer. 

As will be appreciated, the central server 10 is notified via LAN 36 of an incoming 
1 5 real-time or non-real-time contact by the telecommunications component {e.g., PBX 28, fax 

server 24, email server 16, web server 20, and/or other server 13) receiving the incoming 
contact. The incoming contact is held by the receiving telecommunications component until 
the central server 10 forwards instructions to the component to forward the contact to a 
specific station or agent 14. The server 1 0 distributes and connects these contacts to stations 
20 14 of available agents based on set of predetermined criteria. The agents 14 process the 

contacts sent to them by the central server 10. 

The memory 30 includes a plurality of sets 38 of call queues 42 and 46. Each set 38 
of call queues 42 and 46 conventionally serves and holds contacts for a different work type 
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and/or for real- versus non-real-time contacts. In the depicted embodiment, queues 42 serve 
non-real-time contacts while queues 46 serve real-time contacts. This embodiment is 
particularly suited for a Customer Relationship Management (CRM) environment in which 
customers are permitted to use any media to contact a business. In a CRM environment, both 
5 real-time and non-real-time contacts must be handled and distributed with equal efficiency 

and effectiveness. Within each set 38 of queues 42 and 46, each queue holds contacts of a 
different priority and/or different type {e.g., e-mail, fax, electronic or paper documents, 
webform submissions, voice messages, voice calls, VoIP calls, text chat, video calls, and the 
like). The priority of a contact is determined according to well known predefined criteria. 

10 Each queue 42 and 46 normally functions as a first-in, first-out (FIFO) buffer memory, and 

includes a plurality of entries, or positions 50, each for identifying a corresponding one 
enqueued contact. The position 50 at the head of the queue is considered to be position 1, 
the next subsequent position 50 to be position number 2, and so forth. 

Memory 30 further includes an estimated wait time (EWT) function, (or waiting time 

15 predictor) 54. As its name implies, this function determines an estimate of how long a 

contact that is placed in a queue 42 or 46 will have to wait before being delivered to an agent 
14 for servicing. The estimate is derived separately by EWT function 54 for each queue 42 
or 46 of each set 38. 

The memory 30 further includes a contact monitor 62 to monitor the statuses of the 
20 enqueued contacts and the servicing of the contacts by contact center resources. For each 

contact being serviced, the contact monitor 62 provides information regarding the duration 
of contact servicing not only to the supervisor but also to the agent servicing the contact. 
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The information can be provided in many ways. For example, the information can 
be provided by way of a pop-up on the agents computer, a "zip tone" on the agent's headset, 
a voice warning on the agent's headset, illumination of a warning light on the agent's 
telephone, and the like. 

5 The information can be provided to the agent continuously or periodically. To avoid 

undue distraction of the agent during contact servicing, it is preferred that the information 
be provided periodically based on the service time or duration meeting or exceeding one or 
more selected thresholds. The thresholds may be agent configurable or preset by contact 
center administrators. The thresholds can be differing meanings. The first threshold, for 

1 0 example, can indicate to the agent that the agent's desired maximum service duration is being 

or is close to being exceeded. The second threshold can indicate to the agent that the contact 
center's desired maximum service duration (or service time goal) is being or is close to being 
exceeded. Additional thresholds may be set depending on the application. In another 
example, the various thresholds are measured relative to the maximum desired service or call 

1 5 duration. For example, a first threshold can be set at 1 0% of the duration; a second threshold 

at 50% of the duration; a third threshold at 100% of the duration; and a fourth threshold at 
125% of the duration. 

The thresholds can be used to provide periodic notifications to contact center 
supervisors/administrators. For example, when a threshold is being exceeded the supervisor 

20 of the agent can be notified by any of the techniques noted above. The supervisor can offer 

the agent assistance in servicing the contact or can offer to service the contact himself or 
herself. The supervisor can convey this to the agent by direct physical contact or 
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conversation or by sending a suitable message, such as e-mail, chat message, an instant 
message, and the like. 

The timer to measure the duration of the service of a contact can be started on any 
suitable event. For example, the timer can be started when the contact is transferred or 
5 routed to the agent, when the agent answers the transferred contact, when the contact is 

received by a communication device associated with the human agent, when the contact is 
displayed graphically on a computational component associated with the agent and the like. 
The agent himself or herself can self-start the timer. 

Memory 30 can further include a contact-selection (SEL) function 26. Function 26 
10 is conventional in that, for each contact at the head of a queue, it determines, for real-time 

a current or oldest wait time or CWT, the weighted average advance time WAT, the expected 
wait time EWT, and/or the predicted wait time PWT (which is the sum of the CWT and 
WAT), and, for each available agent, it selects a contact from queues 42 and/or 46 for 
connection to and handling by that agent. This feature is further described in U.S. Patent 
1 5 5,905,793, which is incorporated herein by this reference. 

The operation of the contact monitor 62 will now be described with reference to Figs. 
1 and 2. Referring to Fig. 2, the contact, in step 200 is routed directly upon receipt or from 
a queue 38 to the agent. In step 204, the monitor 62 retrieves the contact duration 
threshold(s) for the agent to whom the contact has been routed. As will be appreciated, 
20 differing agents can have differing sets of thresholds. Higher skilled agents (or differently 

skilled agents) may, for example, have different thresholds than lower skilled agents (or 
agents having other skills). The monitor 62 starts the timer in step 208. 
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In decision diamond 212, the monitor 62 determines if the first threshold has been 
met or exceeded. If the first threshold is not met or exceeded, the monitor 62 proceeds to 
step 216 and waits a first predetermined period before repeating the decision diamond 212. 
The first predetermined period is typically less than the first threshold. If the first threshold 
5 is met or exceeded, the monitor in step 220 notifies the agent that the first threshold has been 

met or exceeded. 

In decision diamond 224, the monitor determines if there are further thresholds. If 
so, the monitor 62 proceeds to step 228, waits a second predetermined period and then 
repeats decision diamond 212 using the second threshold. If not, the monitor 62 terminates 
10 operation in step 232. 

As will be appreciated, if at any time the contact terminates or is transferred from the 
agent to another agent, the agent's supervisor, or another contact center resource the monitor 
proceeds immediately to step 232 and terminates operation with respect to the agent no 
longer handling the contact. 
1 5 A number of variations and modifications of the invention can be used. It would be 

possible to provide for some features of the invention without providing others. 

For example in one alternative embodiment, each queue set 38 includes only one 
queue of items in which contacts having a different priority are enqueued in their order of 
priority. 

20 In another alternative embodiment, the steps 200, 204, 208, 212, and 220 can be 

performed in a different order. For example, the timer can be started before, after or during 
step 200. 

-10- 



403061-A-01-US (Lang) 4366-147 
In yet another alternative embodiment, the monitor 62 can be embodied as a logic 
circuit, software, and/or a combination thereof. 

In yet another alternative embodiment, the central server of Fig. 1 is replaced with 
the subscriber-premises equipment disclosed in U.S. Patents 5,905,793; 5,506,898; and 
5 5,206,903, allofwhichare incorporated herein by this reference. In the contact center of Fig. 

1, automatic call distribution ACD logic, including the queues, EWT module, and work 
distributor are separated from the ACD switch and located in an external server. 

In yet another embodiment, real- and/or non-real-time contacts enter the contact 
center via computational components other than those shown in Fig. 1. For example, such 
10 components can be other types of servers such as an IP voice server or other types of 

communications equipment such as an IP switch, a voice messaging system, and the like. 

In yet another embodiment, the timer can be a count-up or count-down timer. In a 
count-up timer, the selected timing threshold is equaled (and/or exceeded) when the timer 
reaches (or surpasses) a time equal to the timing threshold (when the timer starts at zero) or 
1 5 reaches (or surpasses) a time equal to the sum of the start time and the threshold. In a count- 

down timer, the selected timing threshold is equaled (or exceeded) when the timer reaches 
zero (when the start time was the threshold) or reaches (or surpasses) a time equal to the start 
time less the threshold. 

In yet another embodiment, the contact monitor 62 is not built into the switch/server 
20 but rather is in the agent's communication device/computational component itself. For 

example, the monitor can be in the agent's Personal Computer work station and/or in the 
agent's telephone. 
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The present invention, in various embodiments, includes components, methods, 
processes, systems and/or apparatus substantially as depicted and described herein, including 
various embodiments, subcombinations, and subsets thereof. Those of skill in the art will 
understand how to make and use the present invention after understanding the present 
5 disclosure. The present invention, in various embodiments, includes providing devices and 

processes in the absence of items not depicted and/or described herein or in various 
embodiments hereof, including in the absence of such items as may have been used in 
previous devices or processes, e.g. for improving performance, achieving ease and\or 
reducing cost of implementation. 

10 The foregoing discussion of the invention has been presented for purposes of 

illustration and description. The foregoing is not intended to limit the invention to the form 
or forms disclosed herein. Although the description of the invention has included description 
of one or more embodiments* and certain variations and modifications, other variations and 
modifications are within the scope of the invention, e.g. as may be within the skill and 

15 knowledge of those in the art, after understanding the present disclosure. It is intended to 

obtain rights which include alternative embodiments to the extent permitted, including 
alternate, interchangeable and/or equivalent structures, functions, ranges or steps to those 
claimed, whether or not such alternate, interchangeable and/or equivalent structures, 
functions, ranges or steps are disclosed herein, and without intending to publicly dedicate any 

20 patentable subject matter. 
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